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(54) DETECTING METHOD FOR DEFECT IN MARK PART IN IMAGE 

(57)Abstract: 

PURPOSE: To execute an inspection close to a visual 
inspection, by masking an output converted in gradation, 
performing a correlative operation not related to a 
subtraction of the average density of a to-be-inspected 
image, and obtaining a density data of pixels. 
CONSTITUTION: A calculating part 4 obtains a binary 
image distinguishing a mark part and a background part 
of a reference image corresponding to a to-be- 
inspected image 1 so as to increase the ratio of a 
defective part to the mark part. Parts other than the 
mark part are masked based on the binary image. The 
gradation between a reference ground and the mark part 
is widened. At this time, the background part of the 
binary image is used as a reference. The obtained 
gradation-converted output is turned, according to an 
operation 8 not related to a subtraction of the average 
density of the image 1 . to a value of the density of the 
image 1 corresponding to that observed by eyes. The 
size of the defect of the image 1 is detected from the ^ 
result of the correlative operation without normalization at a detecting part 9 to judge whether 
the mark part of the image 1 is good or not. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to gather the detection ratio of the defective part of the mark section of an 
inspected image, the binary image which distinguishes the mark section and the background of 
the reference image according to said inspected image is obtained. By making concentration of 
the mask step for carrying out the mask of except for said mark section based on this binary 
image, and the background of said binary image into a reference value The gray-scale- 
conversion step which performs actuation which extends substantially the gradation between 
this reference value and the concentration of said mark section about said reference image and 
an inspected image. By performing the correlation operation which performs mask actuation for 
the mask information acquired at said mask step to the gray-scale-conversion output obtained 
at this step, and does not participate in subtraction of the average concentration of said 
inspected image The defective detection approach of the mark section in the image 
characterized by providing the operation step which acquires the information on the pixel 
concentration of said inspected image, and the judgment step which identifies the magnitude of 
the defect of said inspected image according to the result of said correlation operation of this 
step. 

[Claim 2] The defective detection approach of the mark section in the image possessing the 
process which removes the noise produced in said mask step by enlarging-or-contracting 
processing of the direction of a contiguity pixel of a specific pixel when obtaining said binary 
image according to claim 1. 

[Claim 3] Said mask step is the defective detection approach of the mark section in the image 
possessing the step which removes the pixel located in the edge of said mark section in order to 
remove the indefinite part of the edge of said mark section according to claim 1. 
[Claim 4] The defective detection approach of the mark section in the image according to claim 
1 which made said reference value concentration zero. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is suitable for nriinute defective detection of the mark 
inspection especially in an image about the defective detection approach of the mark section in 
an image. 
[0002] 

[Description of the Prior Art] In the mark inspection by the normalization correlation count 
currently used conventionally, the threshold (threshold) has been determined as distinction of an 
excellent article and a defective with the mathematical value of a normalization correlation value. 

[0003] However, since this value was an abstract value, it was difficult to decide that threshold, 
and, for that reason, ambiguity was looked at by the judgment of the image concentration in this 
neighborhood. And it was indefinite on what kind of criterion in a visual inspection a thing called 
the above-mentioned correlation value was based. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at it having been made in view of 
the above-mentioned actual condition, giving the semantics adapted to the criterion in a visual 
inspection to the decision value in mark inspection of an image, and making it possible to be able 
to conduct inspection near a visual inspection, and having enabled it to lose the ambiguity of a 
decision value. 
[0005] 

[Means for Solving the Problem and its Function] In order that this invention may gather the 
ratio of the defective part to the mark section of an inspected image. The mask step for 
obtaining the binary image which distinguishes the mark section and the background of the 
reference image according to said inspected image, and carrying out the mask of except for said 
mark section based on this binary image. The gray~scale-conversion step which performs 
actuation which extends substantially the gradation between this reference value and the 
concentration of said mark section by making concentration of the background of said binary 
image into a reference value about said reference image and an inspected image. By performing 
the correlation operation which performs mask actuation for the mask information acquired at 
said mask step to the gray-scale-conversion output obtained at this step, and does not 
participate in subtraction of the average concentration of said inspected image It is the 
defective detection approach of the mark section in the image characterized by providing the 
operation step which acquires the information on the pixel concentration of said inspected 
image, and the judgment step which identifies the magnitude of the defect of said inspected 
image according to the result of said correlation operation of this step. 

[0006] That is. since this invention should just detect the defect only in the mark section of an 
inspected image, only paying attention to the mark section, the mask of the backgrounds other 
than this mark section will be carried out. Thus, if it thinks except the mark section separately, 
the ratio of the defective part in the inside of an inspection zone can be gathered. Moreover, a 
right correlation value is acquired so that the concentration difference of the mark section and a 
background is more large, but as for the correlation which does not normalize like this invention, 
a correlation value is incorrectness-ized when the small image of the concentration difference 
between pixels is obtained. In order to improve this un-arranging and to extend the 
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concentration difference (dynamic range) of the mark section and a background, gradation 
transform processing was performed. Moreover, in the mark section, the part with few the 
concentration difference brings extremely more often a count result which is sharply different 
from the image of viewing in the dynamic range of an image being smallness like [ in the case of 
being based on the conventional normalization correlation ]. in order to lose this un-arranging, it 
mentioned above — as — normalization of concentration — not carrying out (the average value 
of image concentration not being subtracted) — a dynamic range is opened by calculating a 
correlation value. At this time, the correspondence to what is become weak to fluctuation of the 
brightness of an image by not normalizing concentration (fault produced by not using 
normalization correlation count) Is avoided by performing said gray scale conversion. 
[0007] The semantics adapted to the criterion in a visual inspection is given to the decision 
value in mark inspection of an image, and it makes it possible to be able to conduct inspection 
near a visual inspection, and enables it to lose the ambiguity of a decision value by making it this 
appearance. 
[0008] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. 
Drawin g 1 is drawing showing the flow and the configuration of an inspection algorithm of this 
example. The part into which one in drawing captures an inspected image from a camera 2 etc., 
and 3 are the are recording sections of a reference image. These images incorporation section 1 
and the reference image storage section 3 can consist of memory. 4 is the count section, this 
count section 4 left only the mark section of the binary-ized part 5 of a reference image, and a 
reference image, and other parts (background) are equipped with the part 7 which performs gray 
scale conversion of the processing part 6 which carries out a mask, a reference image, and an 
inspected image, the part 8 which performs a normalization-less correlation operation, and the 
judgment part 9 of the magnitude condition of the defect of an inspected image. 
[0009] Next, steps S1-S3 of drawin g 1 explain weighting with the interior inspection mask shown 
in drawin g 2 (a) - (d). By the way, the fundamental concept which performs weighting is gathering 
the ratio of the defective part in the inside of an inspection zone. As the technique, the 
approach of quadrisecting is usually equally used [ inspection zone / square ] comparatively well 
in or for 2 minutes. However, by this approach, it is possible that the ratio of the mark section 
subdivided by dividing equally and the defective part in an image becomes various. 
[0010] Then, only paying attention to the part of a mark, I thought that the mask of the other 
parts (background) would be carried out from the idea of detecting the defect which exists only 
in the mark section. Therefore, after making binary the reference image ( drawin g 2 (a)) used as 
criteria the whole mark ( drawin g 2 (b)), in order to remove the indefiniteness of the edge part of 
the mark section, the mark section was reduced by 1 pixel by contraction processing of eight 
directions ( drawin g 2 (d)). In drawin g 2 (c), in order to delete the 1 -pixel noise produced in 
drawin g 2 (b), enlarging-or-contracting processing of eight directions is performed. 
[001 1] In drawin g 2 , the reference image of drawin g 2 (a) is a multiple-value image (1 pixel is 8 
bits and can usually display the concentration of 256 gradation in this case), and drawin g 2 (b) is 
a binary image. 1 1 shows the field for one screen and 12 shows the mark profile part which 
becomes the boundary line of the inside mark section and an outside background. The internal 
mask 13 of drawin g 2 (d) is a part used as an interior inspection mask by performing contraction 
processing of eight directions about the image by which noise rejection was carried out [ above- 
mentioned ]. 

[0012] Next, it explains per [ which is shown by step SI, S4, and S5, and is shown by drawin g 3 ] 
gray scale conversion. The more the correlation which does not normalize has the large 
concentration difference of the mark section and a background, the more it can acquire a right 
correlation value. Under a certain effect, lighting, when the diaphragm of a camera has changed, 
the image captured can guess becoming the small image of a concentration difference. 
[001 3] Therefore, from a viewpoint of extending the concentration difference (dynamic range) of 
the mark section and a background, it considered making a background into concentration 0 as 
concentration of criteria, the histogram of the captured image was taken, and it was considered 
that all the concentration below the average of a difference was backgrounds. Moreover, about 
that of the remaining mark section, processing which opens the dynamic range to 256 gradation 
was performed. Drawin g 3 (a) and (b) show gradation transform processing of such a process. 
The formula of this gray scale conversion is shown in the following several 1. 
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[0014] 
[Equation 1] 



CX-AVE) X 



25b 



(MAX- AVE) 



In the case of both [ that it is about the inspected image of step S4 that this several 1 gray 
scale conversion is about the reference image of step SI ]. it is carried out. respectively. In 
several 1, the concentration of 1 pixel of the image of the origin which carries out gray scale 
conversion of the X, and X' are the values of the result which carried out gray scale conversion. 
[0015] Next, the correlation which is shown by steps S3, S5, and S6, and is shown by drawin g 4 
and which does not perform normalization is explained. In this case, the formula of the usual 
normalization correlation is changed like the following several 2. and the correlation value W 
without normalization is acquired. 



However, it sets to this several 2 and is Xi. A reference image and Yi An inspected image and Zi 
Internal mask (from reference image to creation), Yii=(Yi-location gap) = (Yi-deltai). and N=sigma 
(weight of each point) =sigmaZi and delta! are the differences of the location of a reference 
image and an inspected image. 

[0017] In normalization correlation, the difference with the concentration of an average with the 
image is searched for from all the points (pixel 21) of all images, respectively as drawin g 4 is 
seen and understood. By carrying out like this, inspection strong against fluctuation of the 
brightness of an image can be performed. However, also although the small shade difference of a 
mark will be reflected in **** and it will be called an excellent article by lengthening the average 
(AVE) since there are few dynamic ranges (equivalent to a) of an image if only the part of the 
mark section which does not not much have a shade to be examined is seen, a small correlation 
value (depending on the time, it is a negative value) will be shown. Then, in order to lose this 
effect, the correlation which does not normalize was considered by this invention. By what (it 
does not lengthen by the average of image concentration) is not normalized, he will intend to 
open each dynamic range of two images (a reference image, inspected image) in an operation. 
The correspondence to concentration change (brightness fluctuation) of an image considered is 
avoided by performing said gray scale conversion by not normalizing. 
[0018] If drawing 4 is seen, since it will calculate by converting the range of the above- 
mentioned a into a full range (256 gradation), when there is no change in data (concentration of a 
pixel 21) not much, by normalization correlation, the delicate difference will turn into a big 
difference, a will respond to having had the implications which have zero to 255 gradation on 
count, and this will bring a count result in which concentration differed [ dispersion in the 
appearance in the range of a ] greatly also by smallness. For example. "100" will be different 
even if the concentration difference of the pixel 21 of next door entirety is "1." It becomes 
difficult for it to be too strict and to take out a right result with this. 

[0019] however, actuation of deducting the above-mentioned average like this invention — 
removing (normalization correlation not being performed) — since the concentration b of the 
pixel (refer to drawin g 4 (b)) is reflected as it is, carry out the range of 256 gradation for the 
ability not wishing — a certain greatest dynamic range for concentration is secured now. Since 
the concentration of a pixel 21 itself is obtained by each pixel as a result of the operation 
without normalization correlation to which this does not lengthen the average, even if 
concentration dispersion between pixel 21 is small, it means that the result-of-an-operation 
data of an image with viewing were obtained. 

[0020] Next, in step S7, it is the judgment section 9, and from the normalization-less correlation 
result of an operation, the magnitude condition of the defect of an inspected image is judged and 
the quality of the mark section of an inspected image is judged. 

[0021] Drawing 5 shows it of the above-mentioned example shown in the surface ratio (%) and 



[0016] 
[Equation 2] 



{ (Xi • Zi ) . (Yii - Zi ) I 
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this drawing (b) of the conventional normalization correlation value-defect shown in this drawing 
(a). The amount of each shown here shows that the magnitude of the defect of the appearance 
considered to be one of the decision criteria of a visual inspection is called for with a correlation 
value, when the defective part of an inspected image is shown, respectively and drawin g 4 (b) 
showed linearity. In addition, in drawing 5 (b), since it is what subtracts the average, it turns out 
that the result depended on normalization correlation varies greatly. 

[0022] In addition, this invention is not restricted to the above-mentioned example, but various 
application is possible for it. For example, various subjects of examination can be selected by 
changing the above-mentioned mask. If the result which was got blocked, for example, was made 
binary is expanded by 1 pixel, it is displayed in white, a background inspection mask is created 
and an ink jump of a background, resin inspection, and the profile section will be observed, it is 
applicable to a blot and inspection of a blur. 
[0023] 

[Effect of the Invention] The defective detection approach of the mark section in the image 
which according to this invention gives the semantics based on the criterion in a visual 
inspection at the decision value in mark inspection of an image, makes it possible to be able to 
conduct inspection near a visual inspection as explained above, and enabled it to lose the 
ambiguity of a decision value can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Drawing showing the flow and the configuration of an inspection algorithm of this 
invention. [ of one example ] 

[ Drawin g 2] The operation explanatory view of this example. 
[ Drawin g 3] The operation explanatory view of this example. 
[ Drawin g 4] The operation explanatory view of this example. 
[ Drawin g 5] The operation explanatory view of this example. 
[Description of Notations] 

1 [ — The binary-ized section. 6 / — The mask-processing section, 7 / — A gradation 
transducer, 8 / — Normalization-less correlation operation part, 9 / — The judgment section. 
21 / — Pixel. ] — The inspected image incorporation section. 3 — The reference image storage 
section, 4 — The count section, 5 
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DRAWINGS 



[ Drawin g 2] 
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[ Drawin g 3] 
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